Smoltification and seawater adaptation in coho salmon (Oncorhynchus kisutch): plasma calcium regulation, osmoregulation, and calcitonin.
In order to examine the dynamics of ion regulation, osmoregulation, and plasma calcitonin during the parr-smolt transformation (smoltification), blood and gill tissue were collected from yearling coho salmon, Oncorhynchus kisutch, from February to October. Fish were kept in fresh water (FW) throughout this period. In addition, fish were exposed to seawater (SW) at the peak of smoltification in mid-April, and samples from these fish were collected until July. Plasma osmolality, gill Na+,K+-ATPase activity, plasma levels of calcitonin, and free and total calcium and magnesium were measured. SW adaptability of FW fish was assessed throughout the study by measurements of plasma osmolality following a 24-hr exposure to seawater. The greatest hypoosmoregulatory ability occurred in April-May, although SW-adapted fish had higher plasma osmolality than FW-adapted fish at all times. Gill Na+,K+-ATPase activity in FW-adapted fish increased from April to June and increased rapidly following exposure of fish to SW, and remained elevated in SW-adapted fish. Free plasma calcium and magnesium levels increased following SW exposure, but returned to prior levels within 1 week. Netting and confinement stress during sampling caused an increase in plasma osmolality and free calcium and magnesium levels in both FW- and SW-adapted fish. Changes in hypoosmoregulatory ability during smoltification and SW adaptation were correlated with changes in gill Na+,K+-ATPase activity. A sharp transitory peak in plasma calcitonin levels occurred early in smoltification (March) and in SW-adapted fish in June. Plasma calcitonin levels gradually increased in FW-adapted fish during the period of desmoltification. However, no change in plasma calcitonin levels occurred during SW-induced hypercalcemia, suggesting that the hormone does not play a major role in short-term plasma calcium regulation in coho salmon.